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significantly reduced in the longitudinal direction in rTOF pigs (65.37
±6.76cm/s vs 51.27±0.57cm/s; P<0.05) but remained unchanged in the trans-
verse direction compared to Sham animals (27.34±3.08cm/s vs 30.19±1.97cm/s).
In the RV both longitudinal and transverse CVs were significantly in rTOF
compared to Sham (P<0.05). An elevated collagen content was found in both
the LV and RV of rTOF pigs (P<0.05). A trend for a lateralization of
Connexin43 was found in the LV of rTOFs which, together with the increased
fibrosis, may account for the reduced longitudinal conduction velocity in this
ventricle. Altogether, these findings highlight the presence of an arrhytmic
substrate in the ventricles of rTOF pigs. Interestingly, the remodeling in LV is
reminiscent to that observed in LV failure, despite no functional alterations,
and is likely to contribute to ventricular arrhythmias in patients with rTOF. 
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Introduction: Cardiopulmonary bypass can be responsible for post-opera-
tive left ventricular dysfunction. As conventional echographic parameters are
not reliable in the post-operative period, we assessed left ventricular function
by 2D strain. The main objective of this study was to evaluate the peri-opera-
tive feasibility and reliability of 2D strain. The second objective was to assess
the impact of aortic cross-clamp duration on echographic parameters.
Methods: 33 pediatric patients (<18 years) with congenital heart disease
undergoing cardiac surgery with cardiopulmonary bypass were included in
this prospective single center study. Daily echocardiography was performed
from the day before surgery to the sixth post-operative day. Left ventricular
ejection fraction (Teichholz and Simpson) and 2D strain (longitudinal, circum-
ferential and radial) were measured. The cohort was then divided into three
groups according to aortic cross-clamp duration (<30 min for group 1, 30-80
min for group 2, >80 min for group 3). 
Results: Mean age and weight were 4 years [2-6] and 15kg [10-20]. Mean
duration of aortic cross-clamp was respectively 22 min, 56 min and 101 min
in groups 1, 2 and 3. Longitudinal, circumferential and radial strains were fea-
sible in 91%, 95% and 95% of the cases respectively, which was similar to
conventional parameters (97%). The reliability of 2D strain measurements was
better than the one of conventional parameters (intra and inter-observer corre-
lation coefficients: 0.916, p<0.001 and 0.885 p<0.001 for longitudinal strain
versus 0.156, p=0.538 and 0.064, p=0.800 for Simpson). The means of longi-
tudinal and circumferential strains over time were significantly different
between the three groups (p<0,001) whereas there was no difference for
Simpson measurements (p=0,617). 
Conclusion: 2D strain is feasible and more reproducible than echographic
parameters in the post-operative period. Post-operative evolution of 2D strain
is linked to aortic cross-clamp duration. 
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Background: French humanitarian chains promote surgery for children
with congenital heart diseases coming from developing countries. We assessed
the results following complete repair of tetralogy of Fallot (TOF) in relation
to the origin of patients.
Methods: A 4-years retrospective review of 73 consecutive patients with
TOF repair was performed. Children were divided into two groups: French
children (group A, n=38) and children from developing countries (group B,
n=35).
Results: Preoperative status differed between the two groups. Children
from group B were older (0.82 vs 7.18 year-old, p<0.001), with a lower BMI
(16 vs 14 kg/m², p<0.001). They were more symptomatic with lower oxygen
saturation (90% vs 83%, p=0.007) combined with a higher level of plasmatic
hemoglobin (13.1 vs 16.1g/dl, p<0.001). Proportion of preoperative palliative
surgery was higher although not significant in group A (18% vs 6%, p=0.156).
There wasn’t any irregular form due to coronary abnormality in the two
groups. Preoperative echography showed no difference concerning the rate of
pulmonary annulus Z-Score < – 3 (39% vs 43%, p=0.956). Results of surgery
showed no differences in terms of aortic cross clamping time (65 vs 60 min,
p=0.235) or rate of trans-annular patch insertion (37% vs 31%, p=0.810).
Postoperative course didn’t significantly differ between the two groups. There
was no death, two early reoperations (one for bleeding and one for residual
VSD) and one late reintervention for residual supra-valvular stenosis in group
A after a median follow-up time of 1.8 years. There was one early death
(2.8%) and one early reoperation for bleeding in group B after a median
follow-up time of 30 days. All were in sinus rhythm.
Conclusion: Elective surgery for TOF repair carries low risk of morbi-
mortality. Despite worst preoperative status, children from humanitarian
chains can be treated safely by complete repair. Palliative surgery must be
reserved for children presenting a marked cachexia profile. 
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Introduction: In discrete fixed subaortic stenosis, surgery is indicated
when the systolic gradient (Gmax) between the left ventricle (LV) and the
aorta exceed 50 mmHg or in the presence of significant aortic regurgitation
(AR). The aim of this study was to determine the factors that influence the
progression of the obstruction and the appearance of AR.
Methods: retrospective serial echocardiographic review of 19 patients,
mean age 16 years (2 years-38 years), with fixed discrete subaortic stenosis
that don’t require surgery (initial Gmax at inclusion < 50 mmHg and without
any symptom). The mean follow up was 5,42 years. The progression of gra-
dient is defined by the formula (Gmax at follow up – initial Gmax)
Results: the mean velocity of increasing of Gmax was 2 mmHg/year.This
progression was correlated to the patient’s age (cut off = 15 years, r=–0,5
p=0,02), and the initial value of the Gmax (cut off = 40 mmHg, r=0,43;
p=0,04). The appearance or the aggravation of aortic regurgitation was deter-
mined by: the initial grade of AR (r=0,64; p=0,003), initial Gmax (r=0,65;
p=0,002), progression’s velocity of G max (r=0,47; p = 0,04), and distance
between the membrane and the aortic cusps (cut off = 5mm, r=0,49; p=0,03).
LV hypertrophy was influenced by the velocity of progression of obstruction
(>2mmHg/year)
Conclusion: the identification of factors determining the evolution of dis-
crete subaortic stenosis (age < 15 years, initial Gmax > 40 mmHg, distance
membrane- cusps > 5mm) allows an adequate screening of patients that will
require early operation 
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Background: Echocardiography is the most common modality used for
assessment and serial follow-up of right (RV) and left ventricle (LV) function
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in children with PAH. However, its role as predictors of outcome value has
been poorly characterized. We aimed to characterize RV function in children
with idiopathic PAH (iPAH) according their clinical status, and to assess the
prognostic value of several echocardiographic indices of cardiac function.
Methods and results: Clinical, biological and echocardiographic variables
were assessed in 39 children (28 girls) with iPAH (type 1, Dana Point classi-
fication). Patient’s median age at inclusion was 5.8 years old 95%CI [2.9 –
10.4] and the median follow-up was 12.8 months. Forty-seven echocardio-
graphic scans were performed in children at time of worsening defined by
NYHA=III or IV and/ or history of syncope and/or RV failure, and 226 echo-
cardiographic scans were performed in stable clinical status defined by
NYHA≤II, without syncope and without RV failure. Outcome events were
defined as changing from stable to worsening clinical status, death, transplan-
tation, and Potts intervention. Patients in worsening status were significantly
younger and had lower body mass index (median age 5.7 years old, BMI=15
kg/m²; p<0.01). TAPSE, RV peak systolic myocardial velocity, pulmonary
ejection time, aortic and pulmonary velocity-time integral were significantly
reduced in this group (p<0.01). LV filling was also impaired in worsening
status group: mitral early (E)/late(A) ratio and LV myocardial early diastolic
velocities (mitral E’) were significantly reduced (respectively p=0.02 and
p<0.01). TAPSE was the strongest predictor of events in multivariate Cox
regression analysis (HR=0,80, 95%CI[0,75 to 0,86, p<0,01), and a TAPSE
value ≤18mm was strongly predictive of clinical outcomes (area under curve
0,82).
Conclusion: Echocardiographic parameters of RV function and LV filling
were impaired in children with iPAH. TAPSE can predict adverse cardio-
vascular events. These parameters could be used in the follow-up of children
with iPAH, by comparing serially within a given patient. 
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Arterial switch operation (ASO) for transposition of the great arteries
(TGA). Outcome and treatment of CL after ASO remains an unresolved ques-
tion. 
Objective: To study the long-term outcomes of CL after ASO. 
Methods: We identified 75 (6.3%) patients with CL in our database of
ASO that covers a period of 30 years. CL were either ostial or proximal, and
involved the left main artery in 34 patients, the left anterior descending artery
in 19, the circumflex artery in 10 and the right coronary artery in 12 patients.
35% of patients were symptomatic and diagnosed at time of an ischemic
event. 65% of patients were asymptomatic and diagnosed during a systematic
screening. Myocardial ischemia (MI) was demonstrated in 45% of the asymp-
tomatic patients. 
Results: First intention treatment was coronary revascularization in
32 patients (43%) (surgical angioplasty=25, graft by-pass= 3, percutaneous
balloon dilatation= 5), medical treatment in 15 (20%), and surveillance in 25
(33%). Three patients died before any treatment. Mean follow up was
10.6±7.9 years. Survival was 90% at 20 years. A second intention treatment
was needed because of a new anatomical lesion or new onset MI in 27% of
patients who received medical treatment as first line therapy, in 20% of
patients who were not treated, and in 12.5% patients who underwent revas-
cularization. Overall, revascularization was performed in 73% of symptom-
atic patients, 72% of asymptomatic patients with MI, and in 22% of
asymptomatic with no MI at diagnosis. At last follow-up, one patient has a
residual MI. 
Conclusion: Coronary lesions after ASO are not uncommon. In
patients with MI, revascularization seems to be the treatment of choice. In
non-ischemic patients at diagnosis, early revascularization needs to be
considered in light of the severity of the lesion and MI can appear during
follow-up.
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Background: Repaired aortic coarctation (CoA) is associated with high
long-term mortality and morbidity. Despite optimal early correction, patients
with CoA remain at high risk of hypertension and death. We evaluated out-
comes and follow-up of all patients who underwent CoA surgery, and alive at
30 days, between 1978 and 2012.
Methods: Retrospective cohort study in a single university teaching hos-
pital. All data were obtained from medical records. Vital status, medical his-
tory and results of imaging were analyzed 
Results: A total of 85 patients (63 men) were included. Median age (range)
at surgery was 69 (2-13356) days; 19 (2-54) years at examination. Mean
follow up was 15.8 years (1343 person-years). No deaths were observed. Re-
intervention was common (31%) and most often due to ReCoA (13 patients,
16%). In case of ReCoA, 8 patients had thoracic surgery, and 5 percutaneous
angioplasty with stenting. Half (53%) had a bicuspid aortic valve, associated
with aortic valve regurgitation (21 cases). Aneurysm of the ascending aorta
was diagnosed in 8 patients, without surgical indication. Prevalence of hyper-
tension was high (18 pts, 21%); no related complications were noted;
17 patients were being treated. All patients had normal LV ejection fraction,
but half (56%) had increased LV mass. In total, 28 MRI were performed. MRI
showed 22 Romanesque aortic arches, 2 Crenel arches and 1 Gothic arch.
Regarding follow-up, 66% were followed as recommended by ESC guide-
lines. Only 4 patients were lost to follow up. There were 15 pregnancies
(8 patients); no complications were noted.
Conclusions: Primary repair of CoA was performed with low rates of
mortality and morbidity. However, prevalence of hypertension, aortic valve
abnormalities and ascending aorta aneurysms remain high, confirming CoA
as an overall vascular disease. Furthermore, many patients required further
reoperation. These findings emphasize that patients with CoA need lifelong
follow-up.
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Ebstein tricuspide valve anomaly is a rare CHD with uncertain postnatal
prognosis. Criteria to predict outcome are still a matter of debate. The aim of
this study was to determine antenatal echocardiographic predictive parameters.
Methods: Retrospective multicentric analysis of fetus with diagnosis of
Ebstein anomaly. Echocardiographic measurements of ventricles, atria, great
vessels and tricuspid regurgitation were collected. Comparisons were made
between group I (poor outcome= death occurred in utero or within the first
3 months of life) and group II (favourable outcome: postnatal survival
>3 months). 
Results: 16 fetuses were included in the study: 10 in group I (62.5%: 2
TOP, 2 fetal deaths, 6 postnatal deaths) and 6 in group II (37.5%). Mean ges-
tationnal age at diagnosis was 29weeks (22 to 38). The mean number of echo-
cardiographic records per patient was 2 (1 to 6). LV to RV ratio, tricuspid
valve regurgitation grade and retrograde or anterograde ductal flow did not
differ between the 2 groups. Significative differences were found between
groups I and II regarding the presence of pulmonary flow (none or mild RV
to PA flow: 8 of 9 cases died= 89%), AO to PA ratio (75% death if > 97°p vs
25% if 3-97°p), RA diameter (77.3% death if > 97°p vs 0%), PA diameter
(100% death if < 3°p) and pericardial effusion (80% death vs 0%). Only
1 case had arrhythmia and died. 
